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ABSTRACT 

PURPOSE: To improve luminance, luminescent efficency and life by 
incorporating a specific di- or triquinoline derivative into an organic 
compound layer including a luminescent layer. 

CONSTITUTION: An organic electroluminescent device supported by a 

substrate, e.g. a glass plate, and comprising an anode, a hole injection 

layer, a luminescent layer, an electron injection layer, and a cathode is 

obtained by forming a pair of electrodes (an anode formed from an anode 

substance having a transmittance of 10% or higher, a sheet resistance of 

several hundred .omega./square or lower, a thickness of lOnm to 1 gm, and a 

work function of 4eV or higher and a cathode formed from a cathode 

substance having a sheet resistance of several hundred .omega ./square or 

lower, a thickness of 10-500nm, and a work function of 4eV or lower) by 

vapor deposition, sputtering, etc., and sandwiching, between the two 

electrodes, a thin luminescent layer which includes at least one layer of a 

luminescent material purified by sublimation and containing a diquinoline 

derivative and/or a triquinoline derivative having quinoline residues of 

the formula (wherein Y is alkyl or aryl; and n is 1-3) linked at the 2- to 

8-positions and which is formed by vacuum deposition at a boat temperature 

of 50-400 deg.C in a vacuum of 10(sup -6)-100(sup -3) Pa at a deposition 

rate of 0.01-50nm/sec into a thickness of 5nm to 5.mu.m. 
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[0 0 4 8] Sfe. **WTffl^«#«WMH8itJlH l © 
tt^ffiAIBtt. *^ftA*r»*>6&<Bt)©X*oX. IS 
S«fc D A $ n 7ii§ 7 & 5E7t)l (rfe^T * t&fig $ W L T 
i^. ^HjroJg-^rtt, .J-.8S • -tBtA (i) t:^$n-57 
/ U >m»^iff7-g>-77/ U h 'J* 7 U >m 

mittm * b lr». d CO 77- y" 'J 7^^^ h 'J +7 U > 
SfJ9«c*«. ^a-ABW^XJH^Snxt^tffttt, * 
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raAWBCOHTWfcMIHSn* C tWt < . 
[0 0 4 9] *56W©flr««ff5S3t»?C*5^S* : Ftt 

ash. »s?*y u >»»#-f» h u*/ u ymm&z. 
m^m&m&, xe>n-h^. +txn, lb 

jffi'ffi'tt 5 nm~ 5 um.T~$>2>. d©^7-ffiA©tt, 
^n^O«-7-ffiA**^ 1 ffiXtt 2 ®R±^ 5 ft « -JUT 10 

S6l:*ll*Tft4pI-Sl. pS-S i CICctSIE 
?LttAWK nSio-S i, n^o-S i CCiSttf 

IS&&MW0 9 0/0 5 9 9 8CWw*nTV>4 

[0050] ^ncD^mffSbtt^ft^s-r 

fcffjBfcWSKWr*. #JtLT, MtaoHHi/iETLtt 
AJB/«3t»B/« : fttAJB/ll{tS*^ft*«ff«3t»-T- 20 
ofts«tttoiiT»Wf i-$*j&3fc3£«±fc. Fir 

m«T. Jf$b<«l 0-2 0 0 nm©ttBB©ltJS»Cft: 
-5 «t 5 tc , $8 ^7. /I -V 9 U > y ft t* ©#ft IC <t 0 £ jft 

s*. Ba^f^icr-s. #tc. ^ro±{'^««T'^5 

ETLfliA^, 5£ftJg, «7-ftA»©ttW*»&fc*#IR4 

tmm%z>n j $>t< . *oe>*-;^±jsfebt'< <^ft 

®ftt*lc<fcDSft-i.#. -HKictf- Hjol£ffi£5 0-4 
oot:, g^io-'-io-'Pa, :4£iij£go. oi- 

5 0 nm/«>. 5 0 - 3 0 01C, gg/S 5 nm 

KT»*L<tt5 0~2 0 0 nm08l8|©|JUgfcfc$«fc 
5 C y * 'J > ^ft fO*St± 0 ^ 

jPfl-Sft*. ft&. dO«ff5fi**^OfPBC*st^T 

jEAttAttigB. HMioaiCfPllf *itt»?ri6T» 

[oor>n aoMincmiLttAJi. 

IB. tt^&ABfte££tffcjrci*#;£ttfc»«/«3tt 
JB/gftfrSftSilH* t bTH WAfcTjBS 
ft«««>±K. M«tt4Mtft'Sft*ffK&J*ft[s. iETL 
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r-Jk # U x-x^ft t©&i*#Jft t'fr S>ft-Sr§?££& 
[0 0 5 2] COJ:5lcLTl»6nfcm»«31£*Tfc:. 

LTma 5~4o vaatwjin-r* t. 
nf ic5s^£tt±<*i;*v». s&c. SBMMr:*8Hirr 

[0 0 5 3] *58WTfffl^*±E-«S (1) 
3*/ >J >SS»**rr*fl:£ttWU ^©^©tftc-vr 

ftrSfcXtt-SttbStt* c tic cfc id , *£fl-*ft**T 
ax a«i©i9;jo tit k:*jb t *r«* t ©fmft^fS]± 

[0 0 5 4] 

[XltM] Mf-. *lt«IKJ:D*«iH*»«ICIKWr* 
[0 0 5 5] SSig^tJ I 

1, 4-h'X [2- (4-7irM/UW ) ^>-fc* 

> at^» (i) j ©mis 

7;Ua*>f?fflSTF. #U 'J >FK 1 0 gRtfm-^UV- 
^205UU'vhMl4 0'CT2R#»^ft^L^ < , 
0-73/^> > y7xy>2. 1 7 g (HSU 
=E;l') S.LN"p-x7-fe5 1 ^A>-ii>0. 8 1 g 

jDAfc©^. 7;l/rf>^7,^tMTT-ffi^L^^e» 1 3 0 

%^^y -;mc*« 5 o o s u u y h los-f oflo 

□ D * * > 1 5 0 5 U 'J » h;KCjgf^L, ^«f7jcT» 

;U5 0 5 U 'J y H*C»jMx. C©jg?^^^@*5 0 0 
= U 'J y h;Hr'>§r-OffiTLTK-e.©a^^Xli£$ 
Ttttc 58'J. ftflSbTStfe»*l. 8gS:»t. i©fc© 
(nmr) QMifS^M^tfT 

%. K2 5 7-2 5 8t. MWffl)e«. »f!4 
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8 4. 6 IZtt LTM/ S = 4 8 6 T'foi tz. 
7*U h>tm%.#mx^9 hfr (4 0 OMHz 'H- 
NMR, «i:DMSO, 8 0t) ©«S£ft!i* (M 
1) : 

5 (ppra) =7. 5 6 ~7. 6 7 p p m (m) , 7. 8 0 ~ 
7. 8 9ppm (m) . 8. 0 5 p pm (d) . (4— (ft© 
7ir;HOH, */'J>SB©5, 6, 7, 8&CDH) 
5 (p pm) =8. 0 9 p pm (s : U >S0)3ft© 
H) 

5 (p pm) =8. 5 0 p pm ( s : <\?$173.— V >X© 
H) 

[0 0 5 6] W&W 2 

4, 4' -b*X [2- (4-7I-W; IUM ] k*7 
iz* Wtftifc (2) ] co^jS 

wamicfc^T* p-v7-t^;u^>if>©«t)0(c 

4, 4' -J?7tf*t7i^H.19g 

;W ^ffl^fcMlt «ifi«lt|Bl«tllJISUT, 

7 8%. H£245~246X;. Hfltf>*r<0*6*, M/ 

5 = 5 6 OT&^fc 

NMR (40 0MHz 1 H - NMR, mm : DM S 
O, 8 0*C) : 

6 (p pm) =B. 9 0~7. 0 0 p pm (m) , 7. 1 6~ 
7. 2 3 p p m (m) , 7. 5 3 ~7. 6 7 p pm (m) . 7. 

7 8~7. 8 8 p pm (m) . 7. 9 p pm (d) , 8. 0 3 
ppm ( s ) > 8. 1 9 p p m (d) . 8. 4 3 p p m 

(d) 

[0 0 5 7] SSjgffl 3 

6, 6' -fc'X (2, 4-y7xzM7iJ» [{fc-fr 

«& (6) j nmm 

(C3, 3* ->"C> , /'f;K>7y>1.96g (5 5'J 

7t^7i/>1.3 2g (HS'JtA) Sffl^fcW 
tt. KjBMI tH^fC^ffiLT. fltft©£J««|l. 8 g& 

ftft«T**Ct3^i3ISSnfc. iR^64%. 1,^2 5 
8-2 6 Ot:. BM»«rOfi». M/S-5 6 0T&O 

[0 0 5 8] $!3&-0J 4 

6, 6' -t'X (2, 3, 4-hU7irM;u» 
Ms** (7) ] <nm& 

Jt3, 3' -/^>^JK>yy>1.9 6g (5SU 

7 ; ^+>"<:> > y-r >2. i5g (i lsutjw zm^tz 
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9g*ftfc. £<&*»©». NMRMiiRtfHSiMfffcJ: 
0, BtMkGtoTzto&Z.bifimfcZMt. »K^9 5%, 
Wm*3 0 0tK±*e*0. Hfil$Hff©J8*. M/S = 
7 1 2TJBofc, Sfc, NMR (4 0 0MHz ' H- 
NMR. £JS: C DC I, ) 0>tMR€H2 fcwf. ft 
4s. #-Tff-«fcttlWMIil«*«l8Lfc. 
[0 0 5 9] #£011 1 
&SJS1 0 0 nm(D I TOSWiBSWieW- 6nTt»*3tf5 
XS1£ (2 5mmX 7 5mmXl. 1 mm : HOYAft 

io m &nw&&-&tiitL, :nHvyn^7^3- 

H£U -77. ^ 'J 7*x MC, N, 
N ' -->*7x-Jl/-N, N" -k'X (3-/?]l'7i = 
;W D. 1" -t'7i=JW -4, 4* -^75> (T 
PD) 2 0 0mg£Atl, S'JO^: U7*x>8J}£Mil]^# 
- MC. 4, 4' -fc*X (2, 2-y7i^t'ZjW 
t'7x^ (DPVBi) 2 0 0mg€An. 2£{C8iJ 

20 (D^v^ym&tKtoimtf-hiz, 1. 4 -ex [2- 

(4-7x^7U;M ) ^>-t*> (BPQBigS 
2 0 0mg*Aft. JfefilKttttltia&tt 
ttfc. SSI^4X l O" P a£TMt£L£© 

TPD©A^£i/!BMfttf-Hcffi€U 2 2 0X: 
STM&LT. i&fttKO. 1 ~0. 3 nm/tTlPJ!SJ$ 
£«C»«U MJ?6 0 nmWIEdFLttAl^sStt/t. * 
D P V B i <DA-3 tzm®!.hm#- V CISLT2 
2 CCSTTJfl^LT, jftg&KO. 1 ~0. 3 nm/fl'l 
£E?LffiAJB±CSl**U fiiP'4 0 nmOfg^l^^t 
30 fc. S5>{'. BPQBroAofcflflKiua^-McfflfiL. 
T2 5 31C$T»^UT. 3£8&'£0. 1 nm/^T h!2 
JMKJB-hfcJWU JRJ-f 2 0 nm©«7-fl:AH*l9:tt 

[0 0 6 0] »fitt**^T. 1-7-ffiA)i±(cX 

^>ux»s*©vx7&i3su ^'j^f^i 

ta»#-h^vy^>"7A3 g£Aft. ^>^r> 
«©&*/fl/<X$-y hfcfflO. 5 g£An, PltfJiS£«!f£ 
2 X l 0 4 P a*T»El/ft©'6. T^^CAAO © 
7l?-Mia*bT*#a§El. 5~2. 0nm/#t7n 
40 y9A&I»L, ^OB. fSJWi^COA'X^-v 

•j, mtrzizmmfrmm^itw-siLtz. mm-v> 

^^^I&lItLT, iESitmjEl 2$)Vb£Wmi, 
tctZ.*>, H&m35l£7. 8mA/ cm 1 (Dntiifimn, 
&<»&yt&nfz. CC0^CD^7tffiA^fi«4 7 1 nm, 
*>EffflEtt9 1 c d/m ! ^>t^^-«0. 3Jy- 

^>/wc*ofc. s*a*TTriani«. 7 o ohms 
50 »LTfc*ssffi©mi«-<»a»<fctt»*&&nr. 
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[oo6i] nmm 2 ~ 4 

XMWUZts^X, BPQB OST&AB) <Dftt)QtZ 

% 2 merits® zm\ m^omm^- hum* 

m 2 m 



[0 0 6 2] 

a 4] 





3S»m 
















3 2 0 


3 3 0 


4 9 0 


sifatBE cv) 


1 3 


1 5 


1 5 


ttftBK CnA/cB 2 ) 


9. 6 


1 L 3 


1 5. B 


(c<f/V> 


8 1 


9 8 


9 0 




0. 2 


0. 1 8 


0. 1 2 


(m) 


4 7 8 


4 8 2 


4 8 1 




Jiff 










2000* HJK± 


2100* H El ± 



[0 06 3] ftttM 1 20 
yj> CCAS«*6 0 5-0 3-8] ftfflV*. fflftftt 

oio»si«-hfi«* i o ot«iLmit 

[0 0 6 4] &Kfl 5 

1 CfctAT. D P V B i (5E3tB) <Dftfc> 0 EC h 
UX (8-t Ko*->+/ «J» 7;P5=£A*JBIr», 
JMIISOJPJR*- h?Sl£& 2 8 Ot!;fIlfc£Wtt, 30 

$16011 tn«o^rttTfsi8^*ffsiLte. we-tutw^ 

©lTO*I*»i, '?y*S'*AtlliOilM#>6 

tQLtztZ^, mffi?Blgl2. 3mA/cm ! ©iBtft*<«t 
n. »fi®SE3t*fJfc. d©^®5£7ta^Sfi«5 0 8 
nm, JBJtWffttl 0 8 c d/m' 5£ft#i*tt 
0. 2 2;i/-/>/WT?*ofc. 2*&«4TT5I«S&. 5 

[0 0 6 5] HJgftl 6 40 

mmmnz^x. m-j-mAtez&mit?. dpvbi 

iW/tM) cOKt>0\Z6, 6" -fc?X (2, 3, 4-h 
'j7irM/U» (BTPQ : »jfi«|4 0ftff«) 
*/HH. gjtfll £l&]&tCbT»£«£4X 1 0--' Pa 

h IE?lf£ A/§ TPDS 6 0 nmttL, <*£KBTP 
Q©Aofc#-h&4 9 O'CitTUUS&fcU 1 



<n±.\Z-?7,2*WL&.hTfrt>. $«fll.i3«©3&ftT 

UtTOITOmffiSHIS. v^i/fAtlBiiOlSff* 
]fc%fc*i*6l*|f*lilI£UT. Bjt*BE 1 B #A h ft 
Fn])Ubfe<hC5, flti!fEft&15. 7mA/cm J ©*»£*< 

an. w»fi©3Bjes»fc. d«^»567t^A&fitt4 

9 8nm. BftW&fiS 9 c d/m' «JIS»» 
(•40. 1 2JH^>/WT*^fe. £3jf&«TT3|i|i&. 
5 0 OI9ffl&iALT i b«ft&iff®MR*aMfl;ttB&& 

[0 0 6 6] 

t fc u 

[HI] Mitt. *58WK*H-a«jfi«llTft6nfc 
1, 4-t*X (2- (4--7X-M/UW ] ^>ir 
>© 'H-NMRft-hT*^5 0 

[El 2] 0 214. *58WC4iW-»«afi«4TM9&nfc 
6, 6' -fc'X (2, 3, 4-Mj7xr.W/U» 
© 'H-NMRft- hT*-5o 
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